Effect of RNA interference of tight junction-related molecules on intercellular barrier function in cultured human keratinocytes.
Accumulating evidence shows that tight junctions (TJs) in the granular layer contribute to the epidermal barrier, suggesting that the regulation of TJ assembly in keratinocytes may provide a clue to understanding the role of barrier formation in epidermis. In this study, we investigated the behavior of TJ-related molecules in cultured human keratinocytes during keratinization induced by transfer to high-calcium medium, and the effect of RNA interference of TJ-related molecules on intercellular permeability and morphological features. The expression of TJ-related molecules and transepithelial electrical resistance were increased by transfer to high-calcium medium. In cells under the same conditions, we observed by freeze-fracture electron microscopy that TJ strands developed on the apposing cell membranes. In contrast, the transepithelial electrical resistance was clearly suppressed when the expression of claudin-1 or occludin was blocked by RNA interference. The morphological features of these knock-down cells were the same as those of MOCK cells, except for a marked decrease in the number of TJ strands. Furthermore, claudin-1 suppression inhibited occludin localization at the cell membrane, whereas suppression of occludin did not influence the localization of claudin-1. These results suggest that claudin-1 plays a crucial role in recruiting occludin to TJs, and that occludin is involved in intercellular barrier function.